This paper studies the effects of regulation on economic growth and the relative size of the informal sector in a large sample of industrial and developing countries. Along with firm dynamics, informality is an important channel through which regulation affects macroeconomic performance and economic growth in particular. The paper concludes that a heavier regulatory burden --particularly in product and labor markets--reduces growth and induces informality. These effects are, however, mitigated as the overall institutional framework improves.
I. Introduction
The enactment of regulation follows a process where valid social goals are combined with the objectives of particular interest groups (see Djankov, La Porta, López-de-Silanes, and Shleifer 2002). Whatever their justifications and objectives, regulations are bound to have an impact beyond their area of control and exert an effect on the overall economy. This effect has two basic channels: the dynamics of firm restructuring and the formation and evolution of the informal sector. Using a large sample of industrial and developing countries, this paper examines empirically the overall effect of business regulation on economic growth and on the relative size of the informal sector, thus starting an exploration of the informal-sector channel of regulation. 1 The key to a healthy economy is the flexibility to manage negative shocks and take advantage of growth opportunities. Intentionally or not, regulation can impose rigidities and distort the incentives for factor reallocation, capital accumulation, competition, and innovation. For those firms that abide by the regulatory environment, this distorts the normal process of firm creation, growth, and disappearance -the Schumpeterian process of "creative destruction." Through this firm-dynamics channel, regulation can have a macroeconomic impact by both worsening recessionary periods and reducing trend growth. This is not, however, the whole impact of regulation. In the absence of perfect monitoring and compliance, some firms will find it optimal -or simply necessary-to evade regulations and work outside the strict legal regime. Avoidance of regulations, however, does not mean that they cease to have an effect.
The informal sector -the result of the loose aggregation of firms and activities outside the regulatory framework-is the second-best response of an economy facing shocks and trying to grow. 2 The response is second-best because it entails losing, at least partially, the advantages of legality, such as police and judicial protection, access to formal credit institutions, and participation in international markets. Moreover, trying to escape the control of the state forces many informal firms to remain sub-optimally small, use irregular procurement and distribution channels, and constantly divert resources to mask their activities or simply bribe officials. Therefore, as compared with a first-best response, the expansion of the informal sector often represents distorted and insufficient economic growth. 3 In addition, the informal sector can generate a negative externality that compounds its adverse effect on growth: by avoiding taxes, informal activities use and congest public infrastructure without helping to replenish it. If public infrastructure complements private capital in the process of economic growth, a larger informal sector will imply smaller growth. 4 The simple cross-country comparison presented in Figure 1 suggests that countries where the relative size of the informal sector is larger tend to grow at a slower pace.
In assessing the impact of regulation, it is essential to consider that this impact is likely to depend not only on the quantity of regulation, but also on its quality. There are good reasons for this. On analytical grounds, certain types of regulation -such as those designed to enhance competition in goods or financial markets -should be expected to exert beneficial effects on economic performance, rather than adverse ones. More generally, countries with better institutions tend to create regulatory environments genuinely aimed to improve business conditions rather than privilege a few interest groups. 5 They are also more likely to enforce regulation in a transparent and even-handed manner, limiting the regulator's margin for arbitrariness and corruption that can place many firms at a disadvantage. All these arguments suggest that the quality of regulation is likely to be closely related to overall governance quality, and thus in our experiments we use standard governance indicators to capture and examine the importance of regulatory quality.
The rest of the paper is organized as follows. Section II describes the synthetic regulation indicators and presents some stylized facts concerning the patterns of regulation 3 across countries. Section III reports estimates of the impact of regulation on economic growth and the size of the informal sector. Section IV offers some concluding remarks.
II. Measuring Business Regulation
In this section, we briefly describe our measures of regulation and their sources.
We also discuss differences in regulation intensity across countries for different levels of economic development.
We construct indices to measure business regulation in the following seven areas:
firm entry, labor markets, fiscal burden, trade barriers, financial markets, contract enforcement, and bankruptcy regulation. Each index is obtained as an average of related components, normalized to vary within a unit interval with higher values representing heavier regulatory burden. 6 The components used to construct the seven synthetic indices In most cases, data are based on surveys conducted in a single year (in the late 1990s) in a large group of countries; for components with observations for more than one year, we use average values over the period. Therefore, our indices should be interpreted as average regulation levels in the late 1990s. We should note, however, that regulation tends to stay constant over long periods of time. Table 1 shows simple correlations between the seven regulation indices. The strongly positive correlations among all but the fiscal burden and labor indices suggest that regulation policy comes in "packages." Judging from these correlations, we can distinguish three regulation categories: fiscal, labor, and product-market regulations, where the latter is a composite of the entry, trade, financial markets, bankruptcy, and contract enforcement indices. We obtain the product-market index by averaging the scores of the five components. 7 We also compute an overall regulation index by averaging the scores of all seven components. We choose to give equal weights to all components despite the strong correlation among the first five because we don't have any priors about the importance of labor market or fiscal regulation relative to the others. Figure 2 depicts scatter plots of the overall, product-market, labor, and fiscal regulation indices against the (the log of) GDP per capita of all countries in the sample.
The product-market regulation index is strongly negatively related to average income, and so is the overall regulation index, reflecting the fact that it loads heavily on productmarket regulations. Labor regulation also has a negative correlation with average income, but it is smaller and not statistically significant. The relationship between fiscal regulation and income is strong but of the opposite sign as those of the other types of regulation:
richer countries tend to have heavier fiscal regulation.
Finally, we use a governance index in order to assess the quality of regulation itself and the general context that determines how regulation functions. We construct this index using three measures from the International Country Risk Guide: absence of corruption in the political system, prevalence of law and order, and level of democratic accountability.
The last panel of Figure 2 shows the close connection between our governance index and per capita GDP.
III. Regulation, Economic Growth, and Informality
Having described how the regulatory environment varies across countries, our objective for this section is examining whether regulations have an impact on economic growth and the size of the informal sector. Establishing the connection between regulation and informality is a first step in understanding how regulation affects economic growth. In assessing the effect of the regulatory environment, it is important to consider that the quality of regulation is profoundly affected by the institutional context in which it is imposed. Thus, regulation's ultimate impact is likely to be affected by the country's level 7 The term "product-market regulations" is taken from Nicoletti et al. (2000) .
of institutional development. In order to explore the interaction between institutional progress and regulatory environment, we extend the basic empirical analysis by allowing the effects of regulation to vary with the measure of governance described above.
Sample and specification
Our empirical methodology is based on cross-country regression analysis. We conduct separate regressions for each dependent variable of interest, namely, economic growth and the size of the informal sector. In each case, we use as explanatory variables a measure of regulation and a set of basic control variables. Schneider's study combines the DYMIMIC (dynamic multiple-indicators-multiplecauses) with currency-demand-based approaches to the estimation of the informal sector as a latent variable. More precisely, the informal sector comprises (non-criminal) economic activities that go undeclared specifically in order to avoid compliance with costly regulation (in particular employment protection laws), tax payments, and social security contributions. It, therefore, excludes criminal activities and home-based production. We use Schneider's estimates because, first, they are the most comprehensive estimates obtained using a unified method, and, second, they are used by a number of other studies.
However, as with the measurement of any other latent variable, these estimates of the size of the informal sector should be considered with caution. They are likely to pick up a large amount of measurement error; and in the particular case of the DYMIMIC procedure, the estimates depend largely on the theoretical relation between the variable of interest and the indicators, which may be subject to debate. Although highly important and interesting, a detailed discussion of the estimation of the informal sector is beyond the scope of this paper.
As described in the previous section, our explanatory variables of interest in the growth and informality regressions are indices that quantify a country's regulatory burden.
We consider, in turn, the overall regulation index and its three main components--the product-market, labor, and fiscal regulation indices. In extensions to the basic specification, we interact the regulation index with a governance proxy, which as already noted is constructed from information on experts' perceptions on public accountability, absence of corruption, and rule of law, as reported by the International Country Risk
Guide.
The set of control variables for the growth regressions consists of the initial level of per capita real GDP (to account for convergence effects), the initial rate of secondary enrollment (as proxy for human capital investment), the initial ratio of private domestic credit to GDP (to account for financial depth), and a Sub-Saharan dummy variable (to control for the particular conditions of civil conflict, mismanagement, and disease affecting this region). 9 For the regressions of the size of the informal sector, the control set is quite parsimonious consisting only of initial real GDP per capita. Despite its parsimony, this variable summarizes most elements of economic development and is crucially important as a control given its strong relationship with both informality and regulation (see, as illustration, the corresponding bivariate correlations in Table 2 ).
9 The "Africa dummy" has a long tradition in empirical growth studies; see for example Easterly and Levine (1997) .
Results and discussion
We start with a visual exercise. Figures 3 and 4 show scatter plots that represent the simple relationship between the regulation indices and, respectively, economic growth and the size of the informal sector. The graphs using overall regulation consistently suggest that more heavily regulated economies tend to grow less and be more informal.
Observations reflecting poor economic growth, large informality, and high overall regulatory burden belong mostly to developing countries, while developed economies tend to occupy the other end of the distribution. These links with overall regulation seem to be driven by product market regulation and, to a lesser extent, labor regulation. Conversely, the connection with fiscal regulation appears to go in the opposite direction, so that economies with larger fiscal regulation show somewhat better economic growth and smaller informal sector. We shall see if the opposite behavior of fiscal regulation survives the scrutiny of regression analysis.
A more formal evaluation of the link between the regulation indices, growth, and informality requires multiple regression analysis, to which we turn now. The regression results are organized as follows. We first present the results on economic growth and then those on the relative size of the informal sector as dependent variables. For each of them we start with a basic specification where the effect of regulation is unrelated to governance. Then, we allow for the effects of regulation to vary with the quality of governance. Table 3 .A presents the basic specification results on economic growth. The overall index of regulation has a negative and significant association with economic growth, and so do the product market and labor regulation indices, while the index of fiscal regulation has no significant relation. Table 3 .B presents the estimation results when we allow for the effect of regulation on growth to vary with the quality of governance. The overall, product market, and labor regulation indices all carry significantly negative signs and their interaction terms with governance show a positive and significant coefficient. Thus, the negative association of these regulation indices with economic growth appears to be mitigated when the quality of governance rises. As to fiscal regulation, neither its direct coefficient nor the coefficient on the interaction term is statistically significant in the growth regression. We now turn to the regressions where the dependent variable is the relative size of the informal sector (in terms of informal production as percentage of GDP). Table 4 .A presents the basic specification results. The product-market and labor regulation indices carry positive and significant coefficients, suggesting that these types of regulation lead to more extensive informality. The coefficient on overall regulation is also positive but fails to be statistically significant. This weakened effect is apparently due to the inclusion of fiscal regulation in the overall index; indeed, fiscal regulation by itself carries a significantly negative coefficient. This last result may seem rather puzzling, and we return to it below. Regarding the control variable, as expected, the level of income per capita carries a significantly negative coefficient. This indicates that, other things equal, informality is more prevalent in poorer countries. to an expansion of the informal sector. As governance improves, the amplifying effect of these types of regulation on informality diminishes until it disappears. This happens at moderately high levels of governance, the threshold value corresponding roughly to those of Greece, Spain, and Japan. Regarding fiscal regulation, its direct coefficient is positive, changing signs with respect to that in the basic specification; it, however, fails to be statistically significant, and now it's the interaction term with governance which carries a significantly negative coefficient. This indicates that for low levels of governance (up to those roughly corresponding to Colombia and Pakistan), the impact of fiscal regulation on the size of the informal sector is zero; but as governance improves, higher fiscal regulation actually leads to a reduction in informality. We can understand the puzzling negative relationship between fiscal regulation and informality by considering that the increase in fiscal burden not only makes evasion more attractive (which implies a positive relationship) but can also generate better public services and more resources for enforcing tax compliance (both of which make formality attractive). When governance is sufficiently good, the formality-inducing effect of fiscal regulation prevails.
As in the case of growth, we can use the estimated coefficients to ascertain how economically important the informality effects of regulation are. Using the point estimates of the regression that accounts for governance interactions, let's consider the changes in the size of the informal sector brought about by changes in labor and product-market regulations. If a country's index of labor regulation were increased by one standard deviation in the cross-country sample and its level of governance is equal to the world median, then the size of the informal sector relative to GDP would increase by nearly 3 percentage points. If a typical developing country decreased its product-market regulation to the median of industrial countries while keeping its level of governance, then its informal sector would decrease by close to 7 percentage points of GDP.
IV. Concluding Remarks
Regulation is becoming a core policy factor to explain the bottlenecks to economic growth in many countries around the world. Using a large sample of industrial and developing countries, this paper provides an evaluation of the impact of business regulation on economic growth and informality.
Our regression analysis suggests that high levels of regulation are associated with lower growth. This is clearly the case for product and labor market regulation. However, the quality of regulation -as captured by the overall institutional framework -makes a big difference: in most instances we find that better institutions help mitigate, and even eliminate, the adverse impact of regulation on economic growth.
The literature indicates two main channels through which regulation can have a negative impact on economic growth. The first -and most popular-is the distortionary effect of regulation on the Schumpeterian process of firm dynamics. The second -to which we devote our attention in this paper-is the incentive that regulation may create for firms to work outside the legal framework. We start an exploration of the informality channel by assessing the effect of regulation on the size of the informal sector relative to GDP. We find that an increase in either product-market or labor regulation leads to an expansion of informality. As in the case of growth, this pernicious effect is gradually mitigated as governance --and thus regulatory quality--improves. Fiscal regulation has a different effect on informality (which may explain why we do not find a clearly negative impact of fiscal regulation on economic growth): when governance is not too low, an increase in fiscal regulation brings about a decrease in informality. This can be explained by considering that an increase in fiscal regulation not only makes evasion more attractive but can also generate better public services and more resources for enforcing tax compliance.
Theoretically, analogous positive effects could also apply to other product-market and labor regulation, but they are not discernible in the cross-country sample we study.
Does the negative growth effect of regulations imply that they should be eliminated altogether? This paper does not intend to assess the impact of regulation on social goals that could be beyond the strict sphere of economic growth -broad goals such as social equity and peace, or narrow ones such as worker safety, environmental conservation, and civil security, which typically motivate specific regulations. Thus, our conclusions on the role of regulation must necessarily be evaluated in a more comprehensive context before drawing definitive social welfare implications. At any rate, to the extent that economic growth is quite an important goal, our findings imply that streamlining regulation and strengthening governance in highly regulated countries could have a significant payoff. Note: *, **, and *** denote significance at the 10%, 5%, and 1% level respectively.
